Sperm chromatin acquires an activity that induces microtubule assembly during residence in the cytoplasm of metaphase oocytes of the mouse.
Evidence from several cell types indicates that chromatin can induce microtubule assembly in its vicinity. To determine whether this activity is present in sperm chromatin, whose biochemical composition differs from somatic chromatin, mouse oocytes that were undergoing meiotic maturation were inseminated. Maturing oocytes are not activated by sperm penetration but remain arrested at metaphase. The sperm chromatin within the oocyte cytoplasm initially became dispersed and later, under the influence of oocyte cytoplasmic factors, recondensed into a small mass or individual chromosomes. When inseminated oocytes were processed for immunofluorescence using an anti-alpha-tubulin antibody, microtubules were never associated with dispersed sperm chromatin, although the chromosomes of the oocyte were arranged on a spindle. In contrast, microtubules were associated with the majority of sperm nuclei that had become recondensed, and were frequently arranged into a spindle-like structure. When oocytes had been penetrated by more than three sperm, most sperm nuclei remained at the dispersed chromatin stage and these were never associated with microtubules. Exposure of polyspermic oocytes to taxol, which promotes microtubule assembly, failed to induce microtubule assembly around dispersed sperm chromatin. Exposure of monospermic oocytes to nocodazole, which inhibits tubulin polymerization, prevented resolution of the recondensed sperm chromatin into individual chromosomes. These results suggest that sperm chromatin lacks an activity that can induce local microtubule assembly, and that it acquires this activity once modified by oocyte cytoplasmic factors.